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AMENDMENT  NO.  1     JUNE  2006 

TO 

IS  1223:2001    APPARATUS  FOR  DETERMINATION 

OF  MILK  FAT  BY  GERBER  METHOD  — 

SPECIFICATION 

(Third  Revision) 

(  Page  14,  Section  6,  clause  19.2.2  )  —  Insert  the  following  at  the  end  of 
the  existing  text: 

'In  case  of  a  hand  operated  centrifuge,  the  temperature  of  the  contents  of  the 
butyrometer  shall  be  taken  after  centrifiiging  by  inserting  a  thermometer  in  a 
butyrometer  after  taking  the  reading  of  the  fat  column. ' 

(  Page  14,  Section  6,  clause  19.4.3,  line  1  )  —  Substitute  'Electric  driver 
centrifuge*  J&a*  'Centrifuge*. 

(  Page  14,  Section  6,  clause  19.4.3,  line  7  )  —  Insert  the  following  at  the 
end  of  the  existing  text: 

'In  case  of  a  hand  operated  centrifuge,  speed  is  controlled  by  hand  only  and 
appropriate  speed  indicator  shall  be  provided  for  governing  the  same. ' 


(FAD  19) 


Reprography  Unit,  BIS,  New  Delhi,  India 


Dairy  Products  and  Equipment  Sectional  Committee,  FAD  57 


FOREWORD 

This  Indian  Standard  (Third  Revision)  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized 
by  the  Dairy  Products  and  Equipment  Sectional  Committee  had  been  approved  by  the  Food  and  Agriculture 
Division  Council. 

The  dairy  industry,  trade  and  public  analysts  in  the  country  prefer  to  use  the  Gerber  method  for  rapid  and 
routine  determination  of  fat  in  milk  and  milk  products,  especially  when  relatively  large  numbers  of  samples 
have  to  be  analyzed  at  a  time  and  electronic  milk  testers  are  unavailable.  The  use  of  apparatus  standardized  and 
calibrated  according  to  the  conditions  and  materials  available  in  India  and  the  adoption  of  uniform  methods  of 
determination  of  fat  are  essential  to  obtain  comparable  results,  within  a  reasonable  degree  of  accuracy.  It  is  in 
this  respect  that  this  standard  was  originally  published  in  1958. 

The  standard  was  splited  in  three  parts  during  first  revision  in  1970.  This  was  merged  during  the  second  revision 
in  1982  The  present  revision,  incorporates  the  following  major  changes: 

a)  Wall  thickness  and  graduation  marks  thickness  of  butyrometers  has  been  modified, 

b)  Material  requirements  for  stoppers  have  been  made  more  explicit, 

c)  Safety  requirements  have  been  prescribed  for  centrifuge, 

d)  Recommendations  on  the  use  of  centrifuges  have  been  specified,  and 

e)  Additional  type  of  butyrometers  have  been  incorporated. 

This  standard  comprises  the  following  Sections: 

a)  Section  I  Butyrometers 

b)  Section  2  Stoppers 

c)  Section  3  Pipettes 

d)  Section  4  Automatic  Measures 

e)  Section  5  Tilt  Measures 
t)  Section  6  Centrifuges 
g)  Section  7  Water-Bath 
h)  Section  8  General 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final  value, 
observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  2:1960  'Rules  for  rounding  off  numerical  values  (revised)'.  The  number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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.  ^COPE 

This  standard  prescribes  requirements  for  the 
butyrometers,  stoppers,  milk  pipettes,  amyl  alcohol 
pipettes,  automation  measures,  tilt  measures, 
centrifuges  and  water-bath  required  for  the  deter- 
mination of  percentage  of  fat  in  whole  milk,  skim  milk, 
separated  milk,  partly  skim  milk,  butter  milk,  cream, 
butter,  cheese,  ice  cream,  condensed  milk,  evaporated 
(unsweetened)  milk  and  dry  milk  powder  by  the  Gerber 
method. 

2  REFERENCES 

The  Indian  Standards  listed  below  contain  provisions 
which  through  reference  in  this  text,  constitute 
^visions  of  this  standard.  At  the  time  of  publication, 
,.c  editions  indicated  were  valid.  All  standards  are 
subject  to  revision,  and  parties  to  agreements  based 
on  this  standard  are  encouraged  to  investigate  the 
possibility  of  applying  the  most  recent  editions  of  the 
standards  indicated  below: 

IS  No.  Title 

57:  1989  Red  lead  for  paints  and  other 

purposes  (second  revision) 
302  (Part  1) :        Safety  of  household  and  similar 


IS  No. 
1979 

1224 

(Part  1):  1977 
(Part  2):  1977 
2303  (Part  1/ 
Sec  1):  1994 


2932  :  1994 

4426  :  1992 

5216 

(Part  I):  1982 
(Part  2):  1982 

5623  :  1970 


Title 
electrical  appliances :  Part  1  General 
requirement  {fifth  revision) 
Determination  of  milk  fat  by  the 
Gerber  method : 
Milk  (first  revision) 
Milk  products  (first  revision) 
Method    of  grading   glass   for 
alkalinity:    Part    1    Hydrolytic 
resistance,  Section  1  Hydrolytic 
resistance  of  glass  grains  at  98°C  — 
Method  of  test  and  classification 
(first  revision) 

Enamel,  synthetic,  exterior  (a) 
undercoating  (b)  finishing  (second 
revision) 

Methods  of  sampling  laboratory 
glassware  (first  revision) 
Guide  for  safety  procedures  and 
practices  in  electrical  work: 
General  (first  revision) 
Life    saving    techniques    (first 
revision) 

Method  of  determination  of 
coefficient  of  linear  thermal 
expansion  of  glass 


SECTION  1  BUTYROMETERS 


3  TYPES 

Eleven  types  of  butyrometers  are  specified  as  follows: 

a)    Butyromcter,  6  percent 
scale 

>M'yrometer,  8  percent 
e 
rometer,  1 0  percent 


> 


For  testing  whole 
milk  and  evapora- 
rated  (unsweet- 
ened) milk 


•!    quantity,  0.5  percent     For  testing  skim 

milk 
e)    Butyi  ..neter,  4  percent  scale     For  testing  sepa- 
rated milk,  partly 
skim  milk  and 
butter  milk 
0     Butyrometer,  70  percent  For  testing  cream 

scale 


g)    Butyrometer,  40  percent 

scale 
h)    Butyrometer,  20  percent 

scale  powder 
j)     Butyrometer,  20  percent 

scale 

k)    Butyrometer,  90  percent 

scale 
m)  Butyrometer,  40  percent 

scale 


For  testing 

cheese 

For  testing  dry 
milk  powder 
For  testing   ice 
cream  and  con- 
densed milk 
For  testing  butter 

For  testing  dry 
milk  powder 


4  REQUIREMENTS 

4.1  Material 

4.1.1  The  butyromcter  shall  be  made  from  clean 
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borosilicate  glass  (Type  1 )  with  a  co-efficient  of  linear 
thermal  expansion  of  33*10"7/°C  (see  IS  5623)  and 
shall  be  resistant  to  chemicals  and  to  the  thermal 
shocks  incidental  to  the  method. 

NOTE  —  The  butyromctcrs  shall  be  well  annealed  and  free  from 
stones,  blisters  cracks  and  as  far  as  possible  from  bubbles  and 
other  visible  defects. 

4.1.2  Limit  for  Alkalinity 

When  graded  according  to  the  method  prescribed  in 
IS  2303  (Part  1/Sec  1),  the  butyrometers  shall  conform 
to  Type  1  of  the  glass. 

4.2  Shape 

4.2.1  The  internal  transitions  from  body  and  bulb  to 
the  flat  tube  shall  be  such  as  to  allow  free  flow  of  fat. 
The  axis  of  the  bulb,  flat  tube  body  and  neck  shall  be 
in  line. 

4.2.2  The  butyrometers  may  have  circular  or  flat 
graduated  tube. 

4.3  Dimensions 

Dimensions  of  the  butyrometers  shall  be  as  given  in 
Table  1. 

Table  1  Dimensions  of  Butyrometers 


SI  No.     Particulars 


Dimensions  (mm) 


(I)                 (2)  (3) 

i)     Overall  length  19()±$ 

ii)  Length  of  the  neck  14.5  ±  I  5 
iii)   Internal  diameter  of  the  neck  (see  4.4) 

a)  For  cheese  vangolic  method  17.0  a  0  5 

b)  For  others  11.0  ±  0.5 
iv)    Fxternal  diameter  of  the  body.  Max  25 

v)     Fxternal  diameter  of  the  bulb  for  butyrometers 

of  0.5, 4. 6,  8  and  1 0  percent  scales.  Max  15 
vi)    Fxternal  diameter  of  the  bulb  for  testing  cream 

and  cheese.  Max  1 8 

vii)  Wall  thickness  of  graduated  portion,  Min  1.2 
viii)  Wall  thickness  for  other  than  graduated 

portion.  Mm  0  9 
NOTE  —  For  wall  thickness  at  joints  and  at  curved  portions,  a 

further  tolerance  of  -  0. 1  mm  is  permitted. 

4.3.1  The  butyrometers  are  illustrated  in  Fig.  1  to  5. 
Dimensions  other  than  in  Table  1  for  the  butyrometers 
which  are  shown- in  Fig.  1  to  5  arc  for  information 
only,  but  there  should  not  be  any  gross  departure  from 
these. 

4.4  Neck 

4.4.1  The  neck  of  the  butyrometers  shall  be  either  of 
plain  type  or  of  corrugated  type  (see  Fig.  1  to  5). 

4.4.2  In  the  case  of  plain  neck,  it  should  preferably  be 


thickened  by  an  outside  rim  at  the  top  to  a  maximum 
of  2.5  mm. 

4.4.2.1  The  thickness  of  the  rim  shall  be  measured  by 
taking  half  of  the  difference  between  the  outside 
diameter  of  the  rim  and  the  outside  diameter  of  the 
neck. 

4.4.3  Corrugated  Neck 

4.4.4  The  corrugations  shall  be  in  places  at  right  angles 
to  the  axis  of  the  butyrometers  and  not  from  a  spiral 
producing  a  screw  thread.  The  internal  diameter  of 
the  neck  specified  in  Table  1  shall  be  measured  at  the 
narrow  parts  of  the  corrugations. 

4.5  Body 

The  capacity  of  butyrometers  between  the  base  of  the 
neck  and  the  0  percent  graduation  mark  (that  is, 
between  the  points  A  and  B  in  Fig.  1  to  5)  known  as 
capacity  of  the  body,  shall  be  as  shown  for  the 
appropriate  butyrometer  in  Table  2. 

4.6  Graduated  Tube 

The  graduated  tube  shall  be  of  the  flat  scale  type  (see 
Fig.  1,2,3  and  4).  However,  circular  tube  may  also  be 
used  (see  Fig.  5).  The  back  surface  of  the  tube  shall 
not  be  frosted. 

4.7  Bulb 

4.7.1  The  capacity  of  the  bulb  of  the  butyrometers  up 
to  the  graduation  mark  nearest  to  the  bulb  (between 
the  points  C  and  D  in  Fig.  1  to  5)  shall  be  at  least 
1.5  ml.  The  bulb  shall  be  tapered  as  shown  in  Fig.  1 
to  5  and  the  inside  of  the  bulb  shall  be  so  shaped  that 
fat  is  allowed  to  flow  freely  from  the  bulb  to  the 
graduated  tube,  when  the  butyrometer  is  inverted. 

4.7.2  A  small  patch  of  matt  surface  shall  be  provided 
on  the  bulb,  on  which  temporary  markings  may  be 
placed  when  necessary. 

4.8  Graduations 

The  basis  of  graduation  shall  be  as  shown  for  the 
appropriate  butyrometer  in  Table  2. 

4.9  Length  of  Scale 

The  total  length  of  the  scale,  from  the  0  percent 
graduation  mark  to  the  graduation  nearest  the  bulb, 
shall  be  not  less  than  the  figure  shown  for  the 
appropriate  butyrometer  in  Table  2. 

4.10  Position  of  Scale 

The  graduated  tube  shall  remain  uniform  in  cross- 
section  for  at  least  3  mm  beyond  each  end  of  the  scale. 
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PERCENT 
SCALE 


6  PERCENT 
SCALE 


NECK 
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IO  PERCENT  SCALE 


All  dimensions  in  millimetres 
FlG.   1   BUTYROMETER,  6,  8  ANH  10  PlRCLNI  SCAU 


4.11  Graduation  Marks 

4.11.1  The  graduation  Marks  shall  be  fine,  clear 
permanent  lines  of  uniform  thickness  and  there  shall 
be  no  evidence  of  irregularity  in  their  spacing. 

4.11.2  The  graduation  marks  shall  be  lying  in  planes 
perpendicular  to  the  longitudinal  axis  of  the  graduated 
tube.  The  thickness  of  the  graduation  marks,  shall  not 
be  less  than  0.1  mm  and  not  more  than  0.2  mm  for 
etched  but  for  screen  printed  graduation  marks, 
the  thickness  of  graduation  marks  shall  be  maximum 
0.25  mm. 

4.11.2.1  The  thickness  of  the  graduation  marks  may 
be  determined  visually  by  comparing  them  with  the 
lines  of  the  desired  thickness  drawn  on  a  paper. 

4.12  Range  of  Scale  and  Scheme  of  Graduation 
4.12.1  The  range  and  graduations  of  the  scale  shall 


be  in  accordance  with  the  provisions  of  Table  2  and 
Fig.  1  to  5.  The  numbered  graduation  mark  shall  be 
carried  completely  across  the  front  face  of  the 
butyrometer.  The  shortest  graduation  marks  shall  be 
at  least  3  mm  in  length.  The  graduation  marks  of 
intermediate  length  shall  project  equally  both  to  the 
tight  and  to  the  left  of  the  shortest  graduation  marks, 
at  a  distance  of  at  least  1  mm. 

4.12.2  For  circular  tubes  graduation  mark  should  be 
as  follows: 

a)  The  main  number  graduation  mark  should 
be  carried  on  complete  round  of  the  tube; 

b)  The  half  graduation  mark  should  cover  3/4 
of  the  round  tube;  and 

c)  The  smallest  graduation  marks  should  cover 
at  least  1/4  of  the  round  tube. 
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Table  2  Capacities,  Scales  and  Tolerances  for  Butyrometers 

(Clauses  4.5,  4.8,  4.9.  4.1.2.1,  4.13  and  4.14) 


SI 

Percent 

Quantity  of 

Basis  of 

Capacity 

Length 

Graduated 

Graduated 

Numbered 

Error  Percent, 

No. 

Scale 

Material 

Graduation 

of  Body 

of  Scale, 

at  each 

of  Interme- 

at 

g  of  Fat  for 

Tested 

in  ml 

in  ml 

Min 

Percent 

diate 
Length  at 

Each 
Percent 

Each 
Percent 

100  g  of  Sample 
Max 

0) 

(2) 

(3) 

(4) 

(5) 

(6) 
mm 

(7) 

(8) 

W 

(10) 

i) 

6 

10  75  ml 

0.125  corresponds 
to  1%  fat 

20  5±0  5 

65 

01 

05 

1 

0  05 

«i) 

8 

10  75  ml 

0.125  corresponds 
to  1%  fat 

20  5±0  5 

70 

01 

05 

1 

0.05 

Hi) 

10 

10  75  ml 

0  125  corresponds 
to  1%  fat 

20  5±0  5 

75 

01 

05 

1 

0  05 

iv) 

4 

10  75  ml 

0.125  corresponds 
to  l%fat 

20  5±0  5 

60 

0  05 

01 

01 

001 

v) 

0  5 

21  5  ml 

0  125  corresponds 
to  0  05%  fat 

43  5±0  5 

20 

0  02 

01 

01 

001 

vi) 

70 

5g 

3  974  corresponds 
to  70%  fat 

2I5±0  5 

65 

1 

5  0 

10 

0  50 

vii) 

40 

3g 

1  350  corresponds 
to  40%  fat 

215±0  5 

60 

1 

5  0 

10 

0  50 

4.13  Numbering  of  Graduation  Lines 

The  numbering  of  graduation  lines  for  the  different 
types  of  butyrometers  shall  be  as  shown  in  Table  2. 
The  numbers  of  the  scale  shall  be  permanent  and 
clearly  legible,  and  each  shall  be  placed  immediately 
above  the  graduation  mark  to  which  it  refers  and  to 
the  right  of  the  axis  of  the  scale,  when  the  butyrometer 
is  placed  vertically  with  the  bulb  uppermost.  The 
percentage  symbol  (%)  should  be  above  the  uppermost 
number,  as  shown  in  Fig.  1  to  5. 

NOTE  —  1  he  graduation  mark  may  be  refilled  by  the  method 
given  in  Annex  A 

4.14  Tolerances 

The  maximum  error  allowed  at  any  point  on  the  scale 
and  also  the  maximum  difference  between  the  errors 
at  any  two  points  on  the  scale  shall  be  in  accordance 
with  the  figures  given  for  the  appropriate  butyrometer 
in  Table  2.  A  recommended  method  of  calibration  is 
described  in  Annex  B. 

5  MARKING 

Each  butyrometer  shall  have  permanently  and  legibly 
marked  on  the  body; 

a)  Quantity  of  material  to  be  used,  that  is, 
4 10.75/21.5  ml1  milk,  '5  g'  cream  or  43  g' 
cheese,  as  the  case  may  be; 

b)  65°C; 

c)  Maker's  name;  and 

d)  Identification  number. 


15  max. 


MATT  SURFACE 
SMALL  BULB 


1»0i5 
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LARGE    BULB 


STRENGTHENING 
RIM 


ID  11.0*0.5 


All  dimensions  in  millimetres 

Fig.  2  Butyrometer  (Double  Quantity),  0.5  Percent 
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Matt 
Surface 


SECTION  XX 


1K>±0«5  ID         RING-TYPE    NECK 


All  dimensions  in  millimetres 

Fig.  3  Bwyromfhr,  4  Peroni 
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25  max. 


V 


RING-TYPE   NECK 


At!  dimensions  in  millimetres. 
Fig.  4  Butyrometer,  70  Percent 
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MAKER'S 
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3gChtett 
65*C 

KXNTIFICATION 
MUMSC* 
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10  11-0  iO -5 
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All  dimensions  in  millimetres 
Fig.  5a  Butyrometer,  40  Phrcint 


y»»°f. 


GRADUATED   TUBE 
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All  dimensions  in  millimetres 
Fig.  5b  Bu pyrometer,  90  Pi  rclnt 


SECTION  2  STOPPERS 


6  TYPES 


The  following  two  types  of  stoppers  suitable  for  use 
with  the  butyrometers  are  recommended: 

a)  The  double-ended  stoppers  (Fig.  6);  and 

b)  The  lock  stoppers  (Fig.  7). 

7  REQUIREMENTS 

7.1  Shape 

7.1.1  The  double  ended  stoppers  shall  be  used  with 
butyrometers  having  corrugated  necks,  and  lock 
stoppers  shall  be  used  with  butyrometers  having  plain 
necks. 


7.1.2  The  construction  of  the  double  ended  stoppers 
shall  be  such  that  they  may  be  screwed  into 
butyrometers  until  the  widest  part  is  at  least  level  with 
the  top  of  the  neck. 

7.2  Material 

I  he  stoppers  shall  be  made  from  acid  resistant  soft 
rubber  having  38  ±  5  international  rubber  hardness 
degrees.  The  disc,  ring  and  collar  may  be  made  of 
brass,  aluminium  alloy  or  zinc. 

7.3  Dimensions 

The  minimum  thickness  of  brass  ring  shall  be 
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0.315  mm  and  for  disc  and  collar,  the  minimum 
thickness  shall  be  0.710  mm.  The  length  of  metal 
collar  shall  be  10  mm  with  a  maximum  tolerance  of 
±1 .0  mm.  The  other  dimensions  of  both  types  as  given 
in  Fig.  6  and  Fig.7  are  for  guidance  only. 

7.4  Lock  stoppers  shall  be  tested  for  elasticity  by  the 
test  method  prescribed  in  Annex  C. 

8  MARKING 

Each  stopper  shall  be  marked  with  the  manufacturers 


name/trade  name  and  each  carton  shall  be  marked  with 
the  following  information: 

a)  Manufacturer's  name  or  trade  name,  if  any; 

b)  Type  of  stopper; 

c)  Number  of  stoppers; 

d)  Batch  number  or  Code  number;  and 

e)  Date  of  manufacture. 


IfS  Ofo 


All  dimensions  in  millimetres. 
Fig.  6  Double-Ended  Rubber  Stopper 
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Fig.  7  Lock  Stopper  and  Key 
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9  TYPES 

The  following  two  types  of  one-mark  pipettes  are 
specified: 

a)  10.75-ml  pipette  for  milk,  and 

b)  1-ml  pipette  for  amyl  alcohol. 

10  REQUIREMENTS 

10.1  Material 

The  pipettes  shall  be  made  from  stout  walled  glass 
tubing.  Alternatively,  milk  pipette  shall  be  made  using 
a  one  piece  capillary  tube. 

NOTE — The  pipettes  shall  be  well  annealed  and  free  from  stones, 
blisters,  cracks  and  as  far  as  possible  from  bubbles  and  other  visible 
defects. 

10.1.1  Limit  for  Alkalinity 

When  graded  according  to  the  method  prescribed  in 
IS  2303  (Part  1/Sec  1),  pipettes  for  amyl  alcohol  shall 
conform  to  Type  1  of  the  glass. 

10.2  Capacity 

The  capacity  of  the  pipettes  shall  be  determined  by 
the  volume  of  water  at  27°C  expressed  in  millilitres 
delivered  by  the  pipettes  when  emptied  as  described 
in  Annex  D.  The  capacity  so  determined  shall  be 
within  the  following  limits: 


a)  Milk  pipette 

b)  Amyl  alcohol  pipette 

10.3  General  Design 


10.75  ±0.03  ml 
1.00  ±0.05  ml 


The  general  design  of  the  pipettes  shall  be  as  illustrated 
in  Fig.  8  and  9.  The  pipette  shall  be  symmetrical  about 
its  central  axis,  that  is,  there  shall  be  only  one  axis  for 
the  suction  tube,  bulb  and  delivery  tube  and  it  shall 
form  the  central  axis  of  the  pipette. 

10.4  Suction  Tube 

The  top  of  the  suction  tube  shall  be  ground  off  smooth 
and  square  with  the  axis  of  the  tube.  The  outer  edge 
of  the  top  of  the  suction  tube  shall  be  slightly  levelled. 

10.4.1  The  suction  tube  shall  have  a  uniform  and 
circular  cross-section  at  place  of  the  graduation  mark 
and  also  above  and  below  the  graduation  mark  for  a 
length  of  not  less  than  20  mm. 

10.5  Graduation  Mark 

The  graduation  mark  shall  be  a  fine,  clean,  permanent 
line  of  uniform  thickness,  completely  encircling  the 
suction  tube  and  lying  in  a  place  perpendicular  to  the 
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All  dimensions  in  millimetres. 
Fig.  8  A  Typical  10.75  ml  Milk  Pipkitf 

axis  of  the  suction  tube.  The  etched  graduation  mark 
may  preferably  be  filled  with  a  black  medium. 

10.6  Bulb 

The  central  portion  of  the  main  bulb  of  the  milk 
pipettes  shall  be  cylindrical  and  the  two  ends  shall 
merge  gradually  into  the  suction  and  delivery  tubes  as 
shown  in  Fig.  8.  The  safety  bulbs  on  the  suction  tube 
of  amyl  alcohol  pipettes  shall  be  shaped  as  shown  in 
Fig.  9. 
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All  dimensions  in  millimetres 
Fig.  9  A  Typical  1  ml  Amyl  Alcohol  Pipette 


10.7  Delivery  Jet 

The  jet  of  the  delivery  tube  shall  be  made  with  gradual 
taper,  the  taper  at  the  end  being  slight  so  that  there  is 
no  sudden  constriction  at  the  orifice.  The  capillary  jet 
(reinforced  as  shown  in  Fig.  10)  is  preferable.  The 
end  of  the  jet  shall  be  ground  off  smooth  and  square 
with  the  axis  of  the  pipette.  The  outer  edge  of  the  end 
of  the  jet  shall  be  slightly  levelled. 

10.8  The  pipettes  shall  also  conform  to  the  dimensions 
given  in  Table  3. 

10.8.1  Other  dimensions  of  the  pipettes  if  shown  in 
Fig.8  and  9  are  for  information  only,  but  there  should 
not  be  any  gross  departure  from  these. 

10.9  Delivery  Time 

10.9.1  It  is  the  time  occupied  by  the  outflow  of  water, 
when  determined  in  the  following  manner. 

10.9.2  Clamp  the  pipette  in  a  vertical  position.  Fill  it 
with  water  and  make  a  setting  on  the  graduation  mark 
as  described  in  Annex  D.  Place  a  beaker  beneath  the 
pipette  and  incline  slightly  so  that  the  tip  of  the  pipette 
is  in  contact  with  the  inside  wall  of  the  beaker.  Take 
away  the  finger  from  the  top  of  the  pipette  and  start  a 
stopwatch  simultaneously.  Observe  the  motion  of  the 
water  surface  down  the  pipette  and  when  the  meniscus 
comes  to  rest  a  little  above  the  lower  end  of  the  jet, 
stop  the  watch.  The  time  recorded  by  the  stopwatch 
shall  be  the  delivery  time  of  the  pipette. 

10.9.3  The  delivery  time  thus  determined  shall  be 
within  the  following  limits: 


Table  3  Dimensions  of  Pipettes 

(Clause  10.8) 


SI  Particulars 

No. 

(1)  (2) 

i)  Total  length 

ii)  Length  of  the  suction  tube 

Hi)  Length  of  the  tube  above  the  safety  bulb 

iv)  Length  of  the  tube  below  the  safety  bulb 

v)  Length  of  the  delivery  tube 

vi)  Length  of  the  tapered  portion  of  delivery  tube  forming  jet 

vii)  Distance  of  graduation  mark 

viii)  Distance  of  graduation  mark  from  the  top  of  the  suction  tube 

ix)  Distance  between  the  graduation  mark  and  the  bulb.  Mm 

x)  External  diameter  of  the  suction  tube  and  the  delivery  tube 

xi)  Internal  diameter  of  the  suction  tube 

xii)  External  diameter  of  the  main  bulb 

xiii)  External  diameter  of  the  safety  bulb 

xiv)  Length  of  the  main  bulb 

xv)  Wall  thickness 

NOTE  —  For  wall  thickness  at  joints,  curved  portions  and  at  graduated  portions,  a  further  tolerance  of-  0  1  mm  is  permitted. 


Dimensions  in 

mm 

_^s_ 

Milk  Pipette 

Amyl  Alcohol  Pipette 

(3) 

(4) 

360  ±20 

250  ±20 

180  ±5 

— 

— 

80  ±10 

— 

140  ±10 

100  ±  10 

20  ±5 

20  ±5 

— 

100  ±10 

125  ±30 

— 

25 

— 

65±05 

70±05 

45±05 

35±05 

155±10 

— 

— 

20±2 

60±10 

— 

10±02 

1  25  ±  0  2 
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All  dimensions  in  millimetres. 
Fig.  10  Suitable  Shapes  for  Jet 


a)  Milk  pipette  —  7  ±  2  seconds;  and 

b)  Amyl  alcohol  pipettes  —  not  more  than 
3  seconds. 

NOTE  —  The  delivery  time  of  a  pipette  can  be  adjusted  by 
manipulating  the  diameter  of  the  orifice  of  the  jet. 

11  MARKING 

Each  pipette  shall  have  the  following  information 
permanently  and  legibly  marked  on  it: 


a)  Indication  of  the  use  of  the  pipette,  namely, 
'Milk'  or  'Amyl  Alcohol',  as  the  case  may 
be; 

b)  Capacity,  namely,  4 10.75  ml\  or  '1  ml\  as 
the  case  may  be; 

c)  Temperature  of  calibration,  namely,  27°C; 

d)  Maker's  name;  and 

e)  Identification  number. 


SECTION  4  AUTOMATIC  MEASURES 


12  TYPES 

Automatic  measures  shall  be  of  two  types,  namely: 

a)  Automatic  measure  for  sulphuric  acid,  and 

b)  Automatic  measure  for  amyl  alcohol. 

These  shall  be  of  the  type  illustrated  in  Fig.  1 1  and  12. 

13  REQUIREMENTS 

13.1  Material 

13-1.1  The  automatic  measures  shall  be  made  from 
clear  glass.  They  shall  be  well  annealed  and  free  from 
stones,  blisters,  cracks  and  as  far  as  possible  from 
bubbles  and  other  visible  defects. 

13.1.1.1  Limit  for  alkalinity  —  When  graded 
according  to  the  method  prescribed  in 
IS  2303  (Part  1/Scc  1),  the  automatic  measures  shall 
conform  to  Type  I  of  the  glass. 

13.2  Capacities 

Automatic  measures  shall  have  the  following 
capacities: 

a)  Automatic  measure  for  sulphuric  acid  —  1 
litre 

b)  Automatic  measure  for  amyl  alcohol  —  500 
or  250  ml. 


13.3  Volume  Delivered 

The  volume  delivered  by  the  automatic  measures  shall 
be  as  follows: 

a)  The  volume  of  distilled  water  in  5  seconds  at 
27°C  by  the  automatic  measure  for  sulphuric 
acid  shall  be  not  less  than  9.75  ml  and  not 
more  than  10.25  ml. 

b)  The  volume  of  distilled  water  delivered  at 
27°C  in  3  seconds  by  the  automatic  measure 
for  amyl  alcohol  shall  be  not  less  than  0.95  ml 
and  not  more  than  1.05  ml. 

c)  For  a  period  of  5  seconds  after  closing  the 
stopcock  of  the  automatic  measure,  no  drop 
of  its  contents  shall  fall  down  the  jet. 

14  MARKING 

Each  automatic  measure  shall  have  the  following 
information  permanently  and  legibly  marked  on  it: 


a) 


b) 


c) 
d) 


The  inscription  490  percent  Sulphuric  Acid' 

or  'Amyl  Alcohol',  as  the  case  may  be; 

The  nominal  capacity  *  10  ml'  in  the  case  of 

sulphuric  acid  and  *  1  ml'  in  the  case  of  amyl 

alcohol; 

Maker's  name;  and 

Identification  number. 
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Fig.  12  Automatic  Measure  for  Delivering 
1  ml  of  Amyl  Alcohol 


Fig.  1 1  Automatic  Measure  for  Delivering 
10  ml  of  Sulphuric  Acid 


SECTION  5  TILT  MEASURES 


15  TILT  MEASURES 

Tilt  measures  shall  be  of  the  following  two  types: 

a)  Tilt  measure  for  sulphuric  acids  (see  Fig.  1 3); 
and 

b)  Tilt  measure  for  amyl  alcohol  {see  Fig.  14). 

16  REQUIREMENTS 
16.1  Material 

16.1.1  The  tilt  measures  shall  be  made  from  clear 


glass.  They  shall  be  well  annealed  and  free  from  stones, 
blisters,  cracks  and  as  far  as  possible  from  bubbles 
and  other  visible  defects. 

16.1.2  Limit  for  Alkalinity  —  When  graded  according 
to  the  method  prescribed  in  IS  2303  (Part  1/Sec  1), 
tilt  measures  shall  conform  to  Type  1  of  the  glass. 

16.2  Capacity 

The  capacity  of  the  tilt  measures  shall  be  within  the 
limits  given  in  16.2.1  and  16.2.2. 


12 


IS  1223 :  2001 


All  dimensions  in  millimetres. 

Fig.  13    10  ml  Sulphuric  Acid  Tilt  Measure 
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All  dimensions  in  millimetres. 
Fig.  14  1  ml  Amyl  AlcoholTilt  Measure 

16.2.1  Tilt  Measures  for  Sulphuric  Acid  at  27°C  —       in  Fig.  13  and  14. 

16.3.1  The  tilt  measures  shall  be  complete  with  hard 

16.2.2  Tilt  Measures  for  Amyl  Alcohol  at  27°C  —       rubber  bung.  For  sulphuric  acid,  hard  rubber  bung 


1.0  ±  0.05  ml. 
16.3  Dimensions 


shall  be  acid  resistant. 
17  MARKING 


The  dimensions  of  tilt  measures  shall  be  as  illustrated       Each  tilt  measure  shall  have  the  following  information 
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permanently  and  legibly  marked  on  it: 

a)  The  inscription  '90  percent  Sulphuric  Acid' 
or  'Amy I  Alcohol',  as  the  case  may  be; 

b)  The  nominal  capacity  '  10  ml'  in  the  case  of 


sulphuric  acid  and  '  1  ml'  in  the  case  of  amyl 
alcohol; 

c)  Identification  number;  and 

d)  Maker's  name. 


SECTION  6  CENTRIFUGES 


18  GENERAL 

The  centrifuges  may  be  hand-driven  or  electric  driven. 

19  REQUIREMENTS 

19.1  The  materials  used  for  construction  of  various 
parts  of  the  centrifuge  shall  be  such  that  these  shall 
be  capable  of  withstanding  the  maximum  stress  for 
desired  purposes  and  shall  have  adequate  corrosion 
resistance  under  the  conditions  of  service. 

19.2  Construction 

19.2.1  The  construction  of  the  centrifuge  shall  be  such 
as  would  allow  the  operator  to  take  the  butyrometer 
by  the  bulb  from  the  centrifuge  without  disturbing  the 
position  of  the  fat  column  after  centrifuging.  It  shall 
preferably  be  of  the  vertical  loading  type. 

19.2.2  The  design  of  the  centrifuge  shall  be  such  that 
the  temperature  of  the  contents  of  the  butyrometers 
after  centrifuging  is  between  30°C  and  50°C. 

19.2.3  The  head  shall  be  easy  to  dismantle  in  case  of 
breakage  of  butyrometers. 

19.2.4  Shape  of  Buckets 

The  buckets  should  preferably  have  a  flat  bottom. 

19.2.5  Working  Angle 

When  assembled  in  the  clips,  the  butyrometers  shall 
slope  slightly  downwards  towards  the  rim  of  the 
centrifuge. 

19.2.6  Speed  Indicator 

The  centrifuge  shall  be  provided  with  a  speed  indicator 
which  should  indicate  the  number  of  revolutions  per 
minute.  The  speed  indicator  shall  have  a  maximum 
tolerance  of  -t50  rev/min  in  its  reading. 

19.2.7  The  centrifuge  shall  be  adequately  balanced  so 
as  to  run  smoothly  at  the  specified  speed. 

19.3  Speed 

The  centrifuge  shall  be  capable  of  producing  within 
2  minutes  when  fully  loaded,  a  relative  centrifugal 
acceleration  of  350  ±  50  g  (acceleration  due  to  gravity) 
at  the  outer  end  of  the  butyrometer  stopper.  This 


acceleration  is  produced  by  centrifuges  with  the 
following  effective  radius  (horizontal  distance  between 
the  centre  of  the  centrifuge  spindle  and  the  outer  end 
of  the  butyrometer  stopper  )  if  operated  at  the  speed 
indicated  against  each: 


Effective 

Revolutions 

Radius 

per  Minutes 

mm 

240 

1  140  \ 

245 

1  130 

250 

1  120 

255 

1  110 

260 

1  100 

l     ±  70  rev/min 

265 

1  090 

270 

1  080 

275 

1  070 

300 

1  020 

325 

980  J 

NOTE  —  The  relative  centrifugal  acceleration  produced  in  a 

centrifuge  is  given 

by  the  following  formula. 

1  12  x  10^/W2 

where 

R      =    effective  horizontal  radius  in  mm,  and 

N      -=    speed  i 

n  revolutions  per  minute 

19.4  Safety  Requirements 

1 9.4. 1  Centrifuge  shall  be  surrounded  by  a  casing  having 
a  strength  sufficient  to  ensure  containment  within  the 
chamber  of  all  debris  which  would  be  generated  if 
disruptions  of  the  rotation  assembly  takes  place  from  the 
mechanical  condition  of  the  assembly.  All  rotating/ 
moving  parts  to  be  enclosed  in  a  protective  cover. 

19.4.2  Electric  driven  centrifuge  shall  be  equipped 
with  devices  designed  to  ensure  that  it  cannot  be  started 
until  doors  covers,  lids  and/or  guards  have  been  closed 
and  secured  and  that  access  cannot  subsequently  be 
gained  until  linear  and  rotational  motion  have  ceased. 

19.4.3  Centrifuge  shall  be  provided  with  a  speed 
control  and  an  over  speed  prevention  device.  For  speed 
control,  where  a  centrifuge  is  fitted  with  a  friction 
brake,  an  interlock  shall  be  provided  to  prevent  the 
centrifuge  from  being  set  in  motion  until  the  brake  is 
released.  The  application  of  any  such  brakes  shall 
automatically  isolate  the  main  drive  mechanism. 
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19.4.4  The  Electric  centrifuge  shall  comply  with  the 
electrical  safety  requirements  as  laid  down  under 
IS  302  (Part  1),  IS  5216  (Part  I)  and  IS  5216  (Part  2). 

19.4.5  The  manufacturer  shall  supply  with  each 
centrifuge  an  instruction  manual  laying  down  safety 
requirements  to  be  observed  during  installation  and 
operation. 

20  RECOMMENDATIONS  ON  THE  USE  OF 
CENTRIFUGES 

20.1  Introduction 

When  running,  a  centrifuge  has  considerable  kinetic 
energy  and  even  a  small  'bench  centrifuge'  not 
complying  with  the  safety  requirements  can  express 
debris,  or  even  move  bodily,  for  a  distance  of  several 
metres  in  the  event  of  mechanical  failure.  While 
considerable  effort  goes  into  the  design  and 
construction  of  centrifuges  to  try  to  minimize  the 
hazards,  sensible  use  is  also  important  for  the  safety 
of  operators  and  others  in  the  laboratory. 

20.2  Installation 

It  is  essential  that  centrifuges  are  fixed  to  the  working 
surface,  following  the  specifications  and 
recommendations  of  the  manufacturer  for  suitable 
fixings  and  fixing  details.  Care  should  be  taken  to 
ensure  that  working  surface  and  its  substrate  are  strong 
enough  to  withstand  the  maximum  forces  of  rotation 
and  translation  expected  to  act  on  the  fixings  in  the 
event  of  a  disruption  of  the  rotation  assembly.  A 
centrifuge  may  move  abruptly  in  the  event  of  such  a 
disruption,  inspite  of  the  fixings,  but  the  distance  will 
be  limited  if  the  centrifuge  is  correctly  fixed. 

20.3  Operation 

20.3.1  Distribute  the  load  symmetrically  around  the 
rotation  assembly  so  that  it  is  evenly  balanced  and 
complies  with  the  manufacturers  instructions  in  this 
respect.  It  is  essential  that  the  balancing  buckets  carry 
an  identical  load  and  in  particular  are  filled  with  a 
liquid  of  density  not  grossly  dissimilar  to  that  being 
centrifuged. 

20.3.2  Select  a  ccntrifuging  speed,  subject  to  the 
maximum  recommended  by  the  manufacturer.  Follow 


the  manufacturers  instructions  for  starting,  increasing 
speed  and  stopping  the  centrifuge. 

20.3.3  Allow  the  rotation  assembly  to  come  to  rest 
before  attempting  to  open  the  centrifuge  lid.  Never 
attempt  to  slow  down  the  head  by  hand. 

20.3.4  Any  acid  and  milk  spill  over  in  the  centrifuge 
should  be  removed  immediately,  followed  by  drying 
the  inside  of  the  centrifuge  chamber. 

20.4  Procedures  to  be  Adopted  After  a  Disruption 
of  the  Rotation  Assembly 

20.4.1  Whenever  a  mechanical  failure  (other  than  the 
simple  breakage  of  sample  container)  of  any  part  of 
the  rotation  assembly  is  suspected  to  have  occurred, 
the  procedure  detailed  in  20.4.2  to  20.4.4  should  be 
followed. 

20.4.2  Immediately  isolate  the  centrifuge  from  the 
electric  supply.  Do  not  attempt  to  open  the  centrifuge 
chamber  until  at  least  20  to  30  min  after  all  motion 
has  paused. 

20.4.3  Avoid  moving  all  defective  and  damaged 
components,  unless  it  is  utmost  essential  and  retain 
all  components  and  debris  for  inspection  by  the 
manufacturer's  representative. 

20.4.4  Do  not  use  the  centrifuge  or  the  rotation 
assembly  again  until  all  necessary  repairs  and 
replacements  have  been  completed  and  the 
manufacturer's  representative  has  given  an  assurance 
that  its  safety  is  not  impaired. 

20.5  Training  of  Operators 

Training  in  the  operation  of  the  centrifuge  should  be 
carried  out  for  all  operators  of  the  centrifuge  before 
they  are  permitted  to  use  the  centrifuge. 

21  MARKING 

Each  centrifuge  shall  have  the  following  information 
permanently  and  legibly  marked  on  it  or  in  a  plate 
which  is  permanently  fixed  to  it: 

a)  Manufacturer's  name  or  trade-mark,  and 

b)  Effective  radius  and  speed  (19.3.1). 
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SECTION  7  WATER-BATH 


22  REQUIREMENTS 

22.1  Material 

Water-bath  shall  be  made  of  suitable  material  such 
that  these  shall  be  capable  of  withstanding  the 
maximum  stress  for  desired  purpose  and  shall  have 
adequate  corrosion  resistance  under  the  condition  of 
service. 

22.2  Temperature 

Water-bath  shall  be  capable  of  being  maintained  at 
65  ±  2°C.  It  shall  also  carry  a  suitable  thermometer. 


22.3  Shape 

Water-bath  shall  be  of  sufficient  depth  as  to  support 
the  butyrometer  in  vertical  position  with  their  scale 
completely  immersed.  The  bath  shall  be  fitted  with 
horizontal  perforates  plates  to  hold  the  butyrometer. 

23  MARKING 

a)  Manufacturer's  name  or  trade  name,  if  any; 
and 

b)  Batch  No.  or  Code  No.  or  Identification 
marking. 


SECTION  8  GENERAL 


24  GENERAL 

The  scale  of  sampling  of  butyrometer,  pipettes, 
automatic  measures  and  tilt  measures  and  method  of 
selection  shall  be  as  prescribed  in  IS  4426. 

25  MARKING 

25.1  Butyrometers,  stoppers,  pipettes,  automatic 
measures,  tilt  measures  shall  be  marked  as  described 
in  the  marking  clause  of  the  relevant  section  for  each 
type  of  apparatus. 


25.1.1  Each  butyrometer,  pipette,  automatic  measure, 
tilt  measure,  centrifuge,  water-bath  and  carton 
(see  4.1)  containing  stopper  may  be  marked  with  the 
BIS  Certification  Mark. 

26  PACKING 

Butyrometers,  pipettes,  automatic  measures,  tilt 
measures,  centrifuge  and  water-bath  may  be  packed 
as  agreed  to  between  the  purchaser  and  the  supplier. 
Stoppers  shall  be  packed  in  suitable  cartons. 


ANNEX A 

(Clause  4.13) 

DETAILS  OF  REFILLING  GRADUATED  MARKS 


A-l  MATERIAL 

A-l.l  Full  Gloss  Hard  Drying  Synthetic  Enamel 
P.O.  (Post  Office)  Red  —  Conforming  to  IS  2932. 


A-1.2  Lead  Oxide  Red 

of  IS  57. 


Conforming  to  Type  'A' 


A-2  PROCEDURE 

Remove  previous  paint  or  colour  in  the  marks,  if  any, 


by  using  thinner  or  with  a  pointed  needle.  Apply  very 
little  enamel  paint,  with  finger  tip,  on  the  graduated 
marks.  Rub  the  paint  on  the  marks  gently  4  or  5  times 
till  every  mark  comes  in  contact  with  paint.  Wipe  off 
very  gently  with  clean  cotton  cloth,  the  paint  on  the 
apparatus  leaving  enamel  paint  on  the  marks  only. 
Apply  red  lead  oxide  with  cotton  swab  on  the  graduated 
marked  portion  (previously  applied  with  paint)  3  or  4 
times.  Clean  gently  with  cotton  cloth  and  remove 
unwanted  powder  from  the  apparatus. 
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ANNEX  B 

{Clause  4. 14) 

RECOMMENDED  APPARATUS  AND  METHOD  FOR  CALIBRATING  THE  SCALES 

OF  GERBER  BUTYROMETERS 


B-l  APPARATUS 

B-1.1  Mercury  pipette  {see  Fig.  15)  has  been  found  to 
be  suitable  for  calibrating  the  scales  of  butyrometers. 
It  has  been  designed  to  deliver  0.3 12  5  ml  of  mercury 
within  ±0.000  3  ml,  but  pipettes  to  users'  own 
requirements  can  be  constructed  on  the  same  principles 
by  suitably  modifying  the  capacity  of  the  bulb.  The 
pipette  is  made  of  glass  to  the  dimensions  given  in 
Fig.  15.  Dimensions  marked  by  an  asterisk  are 
important  and  should  be  closely  reproduced,  if 
consistency  of  delivery  is  to  be  attained  other 
dimensions  are  given  for  guidance  only. 

B-l. 2  The  automatic  zero  depends  for  its  action  on 
the  closing  of  the  top  of  the  tube  4FE'  by  the  inner 
surface  of  a  spherical  glass  cap.  The  cap  is  an  easy 
sliding  fit  on  TE'  and  is  of  sufficient  mass  to  retain 
its  seating  on  T/  when  the  reservoir  is  suitably  filled 
with  mercury. 

B-1,3  The  delivery  terminates  at  the  bottom,  'H\  of 
the  capillary  'GIF  where  the  bore  opens  out  sharply 
without  constriction. 

B-l. 4  The  rubber  connections  at  B  and  D  are  employed 
to  facilitate  cleaning. 

B-1.5  The  apparatus  is  filled  as  follows: 

B-l. 5.1  With  the  stop-cock  S,  closed,  the  reservoir,  A 
is  filled  with  mercury  and  some  of  this  enters  the  upper 
part  of  the  filling  tube  BCD,  but  the  capillary  portion, 
CD  remains  empty.  The  stop-cock  S,  is  then  cautiously 
opened  and  the  mercury  is  allowed  to  run  into  the 
pipette  with  the  stop-cock  S2  open  until  mercury 
emerges  from  the  orifice  0.  The  stop-cock  S2  is  then 
closed  and  S,  still  being  open,  the  pipette  fills  to  the 
automatic  zero  £,  when  the  flow  of  mercury  into  the 
pipette  ceases.  Any  drop  of  mercury  adhering  to  the 
jet  is  removed,  and  the  stop-cock  S,  is  closed  at  any 
convenient  time  prior  to  delivery.  Delivery  is  effected 
by  merely  opening  S2 .  The  desired  quantity  of  mercury 
then  flows  from  0,  and  delivery,  which  occupies  rather 
less  than  10  seconds,  terminates  automatically.  The 
stop-cock  S2  is  then  closed  and  any  drop  of  mercury 
adhering  to  0  is  removed  as  part  of  the  delivered 
volume.  The  reopening  of  S,  allows  the  pipette  to  refill 
in  preparation  for  a  further  delivery. 

B-l. 5.2  The  mean  determined  capacity  of  the  pipette 
should  not  differ  from  the  capacity  inscribed  on  it  by 
more  than  ±\  part  in  1  000,  of  the  inscribed  capacity. 


Individual  determined  capacities  should  not  differ  from 
the  mean  determined  capacity  by  more  than  ±1  part 
in  1  000. 

B-2  PROCEDURE 

B-2.1  As  stated  above,  the  capacity  of  the  pipette  can 
be  adjusted  to  suit  the  users'  requirements.  The  overall 
capacity  of  the  butyrometer  scale  and  the  number  of 
points  to  be  tested  will  determine  the  choice  of  capacity. 
It  is  recommended  that  at  least  three  points  on  the 
butyrometers  scale  should  be  tested. 

B-2.2  To  illustrate  the  procedure  recommended,  it  is 
assumed  that  a  0.25  ml  pipette,  complying  with  the 
tolerance  specified,  is  available  and  it  is  required  to 
test  four  points  on  the  scale  of  the  8  percent  butyrometer. 

B-2.3  The  butyrometer,  previously  cleaned  and  dried, 
is  clamped  vertically  with  the  small  bulb  pointing 
downwards.  Mercury  is  run  into  the  butyrometer,  care 
being  taken  to  avoid  trapping  air  bubbles,  until  the 
top  of  the  mercury  meniscus  is  in  a  horizontal  plane 
passing  through  the  bottom  edge  of  the  8  percent 
graduation  mark. 

B-2.4  Before  making  the  final  adjustment  to  the  mark, 
the  butyrometer  is  gently  tapped  in  order  to  obtain  a 
well-formed  meniscus.  The  pipette  is  then  filled  as 
described  above  and  the  mercury  delivered  into  the 
butyrometer.  The  butyrometer  is  again  tapped  and  the 
position  of  the  top  of  the  mercury  relative  to  the  scale 
is  noted.  Since  0.25  ml  of  mercury  has  been  transferred 
to  the  butyrometer,  the  scale  reading  should  be  6.00 
percent  and  any  deviation  form  this  reading  represent 
the  error  on  the  scale. 

B-2.5  Successive  0.25  ml  volumes  are  transferred  from 
the  pipette  to  the  butyrometer  and  the  scale  reading 
after  each  delivery  is  noted. 

NOTE  —  When  adjusting  or  reading  the  mercury  meniscus,  a 
strip  of  black  paper  is  wrapped  round  the  stem  of  the  butyrometer, 
the  bottom  edge  of  the  paper  being  horizontal  and  not  more 
than  1  mm  above  the  meniscus.  The  meniscus,  so  shaded,  is 
viewed  against  a  white  background.  By  adjusting  the  position 
of  the  eye  until  the  back  and  front  bottom  edges  of  the  paper 
are  coincident,  errors  due  to  parallax  are  avoided.  Where  lines 
are  carried  completely  round  the  tube  these  serve  the  same 
purpose. 

B-2.6  To  avoid  introducing  small  errors  due  to  changes 
in  the  temperature  of  the  mercury  contained,  it  is 
preferable  not  to  handle  the  small  bulb  of  the 
butyrometer. 
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•These  are  important  dimensions,  others  are  for  guidance  only. 

All  dimensions  in  millimetres. 

Fig.  15  Automatic  Mercury  Pipette 
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ANNEX  C 

(Clause  7.4) 

ELASTICITY  TEST 


C-l  Carry  out  six  Gerber  determinations  according  to 
the  method  prescribed  in  IS  1224  (Part  1)  or  IS  1224 
(Part  2). 

C-l.l  Remove  and  keep  the  butyrometer  intact  in  a 
stand  for  48  h,  so  that  the  stopper  is  in  contact  with 
sulphuric  acid  of  the  strength  specified  in  3.1  of  IS 
1224  (Parti)  or  IS  1224  (Part  2). 

NOTF  —  This  would  correspond  to  a  continuous  contact  time 


for  nearly  200  Gcrbcr  tests. 

C-l. 2  After  this  period,  remove  the  stopper  from  the 
butyrometer  and  wash  it  thoroughly  in  water. 

C-l. 3  Carry  out  six  more  tests  with  the  stopper  as 
prescribed  in  C-l. 

C-l. 4  Stopper  passes  the  Elasticity  test  if  there  is  no 
physical  damage  has  been  done  to  the  rubber  part  of 
the  stopper  and  there  is  no  change  in  elasticity  of 
rubber. 


ANNEX  D 

(Clauses  \  0.2  and  10.9.2) 

DETERMINATION  OF  CAPACITY  OF  PIPETTES 


D-l  PROCEDURE 

D-l.l  Thoroughly  clean  the  pipette.  Clamp  it  in  a 
vertical  position  with  the  jet  downwards  and  fill  with 
distilled  water  up  to  a  short  distance  above  the 
graduation  mark,  retaining  the  water  in  the  pipette  by 
pressing  a  finger  on  to  the  top  of  the  suction  tube. 
Wipe  the  outside  of  the  delivery  jet  free  from  water 
with  a  piece  of  clean  filter  paper.  Allow  the  water  to 
run  out  slowly  by  reducing  the  pressure  of  the  finger. 
As  the  descending  water  surface  approaches  the 
graduation  mark,  increase  the  pressure  of  the  finger 
so  as  to  bring  the  water  surface  to  rest  with  the  lowest 
point  of  the  meniscus  in  horizontal  plane  containing 
the  top  edge  of  the  graduation  mark.  Remove  the  drop 
of  water  then  adhering  to  the  jet  by  bringing  the  inside 
of  a  glass  vessel,  say  a  beaker,  into  contact  with  the  jet 
and  detaching  the  drop  on  the  side  of  the  vessel.  Place 
a  clean  weighed  glass  beaker  or  other  convenient  vessel 
beneath  the  pipette  so  that  the  tip  of  the  jet  of  the  pipette 
is  in  contact  with  the  inside  of  the  vessel.  Then  remove 
the  finger  from  the  top  of  the  pipette  and  allow  delivery 
of  the  water  into  the  vessel.  Allow  the  pipette  to  drain 


for  1 5  seconds  after  visible  outflow  has  ceased,  the  jet 
remaining  in  contact  with  the  inside  of  the  receiving 
vessel,  throughout  this  period.  Remove  the  receiving 
vessel  at  the  end  of  the  draining  time  from  contact 
with  the  jet  of  the  pipette.  To  determine  the  instant  at 
which  visible  outflow  cease,  observe  the  motion  of  the 
water  surface  down  the  delivery  tube  of  the  pipette 
and  take  the  instant  at  which  the  meniscus  comes  to 
rest  slightly  above  the  lower  end  of  the  jet  at  the 
beginning  of  the  15  seconds  draining  period. 

D-l.l. I  Determine  the  mass  of  the  water  thus 
delivered. 

D-l. 1.2  Carry  out  all  the  operations  at  room 
temperature.  Observe  the  temperature  of  water  and 
calculate  the  volume  of  water  delivered  by  the  pipette 
at  27°C  by  applying  appropriate  corrections  for  the 
water  temperature. 

NOTE  —  The  method  of  delivery  described  above  leaves  a 
small  quantity  of  water  in  the  jet  of  the  pipette  and  when  using 
the  pipette,  no  method  of  emptying,  such  as  blow  ing  out,  should 
be  used  which  expels  liquid  completely  from  the  jet  or  increase 
the  natural  rate  of  delivery. 
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